In this article, we analyze the vertex D * D * ρ with the light-cone QCD sum rules. The strong coupling constant g D * D * ρ is an important parameter in evaluating the charmonium absorption cross sections in searching for the quark-gluon plasmas. Our numerical value for the g D * D * ρ is consistent with the prediction of the effective SU (4) symmetry and vector meson dominance theory.
Introduction
The suppression of J/ψ production in relativistic heavy ion collisions maybe one of the important signatures to identify the possible phase transition to the quarkgluon plasma [1] . The dissociation of the J/ψ in the quark-gluon plasma due to color screening can lead to a reduction of its production, on the other hand, the J/ψ suppression maybe already present in the hadron-nucleus collisions. It is necessary to know absorption of the J/ψ by the co-mover light mesons before we can make a definitive conclusion. The values of the J/ψ absorption cross sections by the light hadrons are not known empirically, we have to resort to some theoretical approaches. Among existing approaches, the one-meson exchange model and the effective SU(4) theory are typical [2, 3] . The detailed knowledge about the strong coupling constants which are basic parameters in the effective Lagrangian is of great importance. Furthermore, the strong coupling constants among the charmed mesons and light-mesons play an important role in understanding final-state interactions in the hadronic B decays [4] .
There have been many works dealing with the strong coupling constants concerning the charmed mesons, see e.g. Refs. [5, 6] . In Ref. [7] , the authors calculate the strong coupling constant g D * D * ρ with the QCD sum rules, and obtain much larger value than what expected from the effective SU(4) theory. In this article, we calculate the value of the g D * D * ρ with the light-cone QCD sum rules. The light-cone QCD sum rules carry out the operator product expansion near the light-cone x 2 ≈ 0 instead of the short distance x ≈ 0 while the non-perturbative matrix elements are parameterized by the light-cone distribution amplitudes (which classified according to their twists) instead of the vacuum condensates [8] .
The article is arranged as: in Section 2, we derive the strong coupling constant g D * D * ρ with the light-cone QCD sum rules; in Section 3, the numerical result and discussion; and in Section 4, conclusion.
2 Strong coupling constant g D * D * ρ with light-cone QCD sum rules
We study the strong coupling constant g D * D * ρ with the two-point correlation function Π µν (p, q),
where the currents J µ (x) and J ν (x) interpolate the vector mesons D * 0 and D * + respectively, the external state ρ has the four momentum p µ with p 2 = m 2 ρ . According to the basic assumption of current-hadron duality in the QCD sum rules [9] , we can insert a complete series of intermediate states with the same quantum numbers as the current operators into the correlation function to obtain the hadronic representation. After isolating the ground state contributions from the pole terms of the mesons D * , we get the following result,
where the following weak decay constant and phenomenological Lagrangian have been used, [2, 3] . We carry out the operator product expansion for the correlation function Π µν (p, q) in perturbative QCD theory, and obtain the analytical expressions at the level of quark-gluon degrees of freedom, then perform the double Borel transformation and match the quark-hadron duality below the threshold s 0 , finally we obtain the sum .
Here we have neglected the contributions from the gluons, the contributions proportional to G µν can give rise to three-particle (and four-particle) meson distribution amplitudes with a gluon (and quark-antiquark pair), their corrections are always suppressed by the large Borel parameter and will not exceed 20%, for examples, one can consult the last two articles of Ref. [6] . In calculation, the two-particle ρ meson light-cone distribution amplitudes up to twist-4 have been used, for explicit expressions, one can consult Ref. [10] . Due to the special tensor structure g µν ǫ · q, some two-particle twist-4 light-cone distribution amplitudes have no contributions. The parameters in the light-cone distribution amplitudes are scale dependent, in this article, we take µ = 1GeV. As the dominating contribution (about 90%) comes from the two-particle twist-2 term involving the φ (u), for other terms, the continuum subtractions will not affect the result remarkably, we can neglect the subtractions. In some cases, the contributions from the two-particle twist-3 light-cone distribution amplitudes are very large (or dominating) [11] , they depend heavily on the currents we choose to interpolate the mesons.
3 Numerical result and discussion and M 2 = (3 − 7)GeV 2 , in those regions, the value of the g D * D * ρ is rather stable, the uncertainty from the Borel parameter is very small, less than 5%.
In the limit of large Borel parameter M 2 , the strong coupling constant g D * D * ρ takes up the following behavior, 
Conclusion
In this article, we analyze the vertex D * D * ρ with the light-cone QCD sum rules. The strong coupling constant g D * D * ρ is an important parameter in evaluating the charmonium absorption cross sections in searching for the quark-gluon plasmas. Our numerical value for the g D * D * ρ is consistent with the prediction of the effective SU(4) symmetry and vector meson dominance theory.
